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(54) l&m<D&m «**-K»»J«e*«j3J:tffll**-K»«:»6*«fe 



(57) [Hffi] 

[KB] «*4#8n?*^fc***-K£1* (PM 
D) S0^SrtT5Ct?:«It6i:-r5o 

«**-1r-:/3te*r£rtM-3 F S F U— ?(F S F L) 3 

*7±v M3&7 A./2«8i, tr-A^y 
(BS) 9i:, *a«63t7r'f^ioa**i*Jil«i« 

t«Jtf2t ( uyXloi, l/VXl 0&j8i®Lfc)fe 
«Srttffli-«3t*W» (PD) 11 t, 3fe$W*^ h 
A&M&WM'tSRFX'** h/urt7^ff(RFSA) 

;< i $ 2 ufc«-e»» u 

», flBS^oJ5JSfS{zPMD«[S:**5r.i:iJS-et5. 





( 2 ) 



1 



£\ 

SrBf 3fe«> A ft EMS $ * 5 tt JMK t , 

Ufcl|ftfW--t--5 r *»J«||3t*7r 10 

KM, 

(Hf*£2] MrEttJtftt, 

i ck*©***- K&itMfcm. 20 

III** 3 ] -:7*£*#RH:, 

sr**-*-* r t zftrnti-zm im 1x112 Kiettofl 

*J*MHt, JMS*K, JMHfts^ h* 

»i1-3S»3fc« 1 7«30Vvf|ijME|B*«>flnfre-- K 

ftftumt. 30 

9 AMMBfeKSttS JIMS':? u 

mt-t-smtm 1 ^s4©v^-fftd»KB«©««*- k 
mxm?] iwb*+-:/*±*#««, 

mWh-t^m im l 5 ro^l^h-^fciBftwilS*- 
"<«J*K-Ct«riSr«r«i:-t-SII*JJll»S60^1* 50 
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- Ywmtssm, 

0] IMHraTOtFMBi^OIBisftft* 

J E" K*MR««r«JW-3 «fc 5 fc Lfc^ t Sr#^t 
#9 1 75£9©i*17ijM£e*«>flltt*- KdfHICSE 

So 

*Mi-5*^y 7^ K#M5tm 
1 1 KgE$rofiI&*— K^mnfetrtt. 

[000 1] 
[0002J 

K5MR(PMD : Polarization Mode Dispersion)^^^, 

9, r*v(4it^i-5 2oo<i^-Kfflo»ii®irJ:5 




( 3 ) 



3 



PMD^CS, PMDI4i*ji3tiifil-*JV^€^i: 
WROMafcfcSfcft. PMD«fl©i»tt*Jr¥* 

[0003] 

>XvH)^^ (J ME) ft, SOP(State of Polari 10 

[0 0 0 41 #369114, rroJ;5*j£fcj^Tfc$*ifc 
t>WT?fe9, *:<7>Bl$l4, tt***»-<»*fteK:PMD 

#369114, PMD«;JS/h$v^*g-^t>, *4i-5tr-h 
(t**»DCjjt»©+Katil*wt*<, «fre-K£ 20 

[0 0 0 5] 

[SiraSrflBfe-t-Sfca^B:] ±;&LfcfgJg&8?ft-f5 

+ -7 r *OiMMI**l«*0f3e©A*ia(tia5-fr5**« 30 

[00 0 6] *fc, #38W«»2©W*#&fcJ:6fc, 
t, «Srt-4 2oo3iIIMl3t*»K:^ttL-C» PfitlfMtS 40 

[000 7] Sfc, #36!HT-I4, J: 5 50 
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£S?ttlT*£ 3. #389§-<M4, «»l^3t7r^^ro 
[0 0 0 8] *38W-CI4, Ky^9— S*»tJ:8 

9, ffljftsjffluft^-, ftr-ryu-*, isiwajft*^^ 
^■v-:/***/*-** y.^^#s»-^iHirt 

[0009] #3Sf]T?l4, N#ar*^?S 
il:4^fe2o^roif- Mgttflkogttifc&Sv 

KiMRttSrtfcffl-C* 5. Sfc, *»WCtt. * 

[0010] 

•HiJE»«S3J:t«i**-K^«ai**it5l!:ov^r, 0 

bs:0ilw & jumictin-t-t. 

[0 0 11] #369314, «C3tH«»«*y7U^ M 
h y (OFDR : Optical FrequencyDomain Reflectomet 
ry)SrfflV^-CPMDS!l^Srff 5 i5I^Lfc„ S^Wl' 
14, PMDfc*oT£C5e*l$IBro{Hift#iBlfe 

*t±JSA^Bai8UfcJl«->7 hUHw- y(F S F 
U— IP : Frequency-Shifted Feedback laser)£"(£ffl 
U, SSJ^3t7r-Y^«oK-W4Sffio^T-PMDa9^^"5T 

bfc 0 KIT, K5MkMC3KBfttf 

[0012] si 1 14, *«nk:««ctt«<- k»««* 
mw.<DPMDWfe%m*mw-tz>mx-tb>!) ^ mi (a) 

14, *7r-f/< lrtSre»t-536««!>W*»ft«*^Sr 

*aa&K:*u 01 (b) m (c) ti, -tft-en, * 

[0 0 13] *7r-f^< l*sPMD«rto«^-CH:, * 




( 4 ) 



5 



(c) ro.fc5fc*H£fc:ft3. i*tt)2o©3t»l4Sv^fc 

#£&9ffl-ffc»t', «aBJfc#:7xW , '< (PUT) 1© 
tttftflfc, **1U8J:tJmMfte*tL-C46K (XI4B&45 

atf-Mt*te*?K PMD««rfcaf« 10 
[00 14] rro4?ftPMDfflM?ai5t#SrCI4, JSjS 

PMDfiSrii (i) ^-e-¥^e>tv5„ 

T=f,/ 7 (1) 

iit*, y = v rs /tit 

(t, t r±*««oiiiai^ra, v„i4#ig«©jsiiiyjfc»> 20 

loo 1 5] 0214, K#»«)fc 

4^-T-5F S F U— Jf(F S F L : f^-Xftififc^g) 
3£, ffijgf&ffliSHKP.C. : Polarization Contoroller) 
4i. «i»«^^-73tS:iHS-r53tl«H« (amp) 

t%®mz¥iL%r.®<Dmyt¥~j>.x-7'!) v * (pb 

S) 6 a&tf6 bfcfco^y^ya^-^tr^J; 30 
9M$Ji5t7t-> MUK (t7tyh#ft) 7£, 
X/2fi8i, #8£SJ 9 #;t5tf- y* ( B 
S) 9<t, »SB53t3t7T'f^l<Oji«**«J:W3i««ilw 

$-B:5u->'Xi o <!:, uvXi oSrSigUfc^iSSratb 

■rzymtm (pd) n £, ytmo*^? v^im* 

©12,!:, RFSA12©IIHfl:S<3V^PMD 40 

SrtttHi-savtfa-* (pc) i4fc«r«*.-cw5. 

fc*>\ *H£#77"i'<l©ffln*B (BS9tRMffl!lW 

4v\, 

[0016] rroj:5**l^*5v-t, jtasr-feSFS 
fu- vzfrhmtiZftiti%mtf-\-y~% 

14, ffiiS»J»^4, AMP5&&-C, *7-try h0g& 
7{rA#t§n?.o tf-7-fcy MU?g7T'l4, PBS6al; 
£9, F S F 3*e>OH««f t-^JtOHI 

v^^rjS^i-sia^lfi)fe(0 9*>l*(^^ogLi»^i*3t(4PB 50 
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S 6 a «rMGIS;&1i\ m^(6iroi£^<B)fe3fe{±KM$-e:Sr 

t -e, 2 o©mMi*»«»K»«rr5 1 1 fc 

2o03fc2££, h@K7rtcOt>9— ^OPBS 

6b^±9Stm-&**fc*. a./2«8fcj:5*ill!l 

7r-r^H-Alt$tiS„ fl^fc^r^ coffin JBX 

14, ^Jfc#:7xWV<i©A#*a»btblt$;ix, BS9 
Sr&T, &3fe^ 2 £gi!-t-3 C i: fc 4 9 M&K&Kttfll 
**»#*9ffl*W>DllfcJ:DS***i, #iSi»«7fe^ 

[oo 1 7] flsaw i +-7'*«s£i-5fcfc 

©FSF ^SKo^-C^K-fa. E2Jri3(t5FS 
F U— tf 3(4, #8»rttt£j|&8c&'7 hm+X'hZ^ 
&yt¥£ffli&(AOM : Acoust-Optic Modulator) £#A 

[0018] *liJKAI4, F S F f 3 OffiTJO^f 
H*«*»i9«i*IHIi: t fcfc^+-:/i-3*S©j*a(f- 

•f, *©W«l**v.<t) 14 (3) X.X'S-Z.btiZ. 
[0 0 19] 
[fCl] 

v-(r).2^L r ._ £_ (2) 

[0020] (3) ^KjS^T, CCf, r tI l4#fi$§ 

ojnai*m a/r, T i4#fisro«^— mmm , v rs 

So 

[0 0 2 1] FSFU-if 3T-ffiV^tl5Jliffi^v'7 h 

«fflSlo*««-ett, *5l»MfctrSn5l»i^HIS*l4 

KH** a/t„) HIPHS^fiHfeL, 
^IvPiiomMlttlMi^ <«**=» 14, *M 

»«Hia9«5«««*>7hi:fc4StU^*l'd' (v = v PS / 

ct) -eai^lrjgafi»5 i +-7'?:§lt•cv^5. *fc, if 

[00 2 2] 0311 FSFU-V3<Dmt)<D!mmfc 

[00 2 3] H4I4, F SFU~F 3 <DWmmf&i^ 
^T^^AOMteWeil flfctf, TeOt) 2 1 



( 5 ) 



^ffl7r^^ (EDF : Er 3 * K-^*900p 

pm, 7T4'<&\5m) 2 2 BjE3taRt*jb5^W#V 
-1f(LD:0iJ^li, 1.48jimSK S*HlS«*67mW) * A 
lt*ix5jftS^*lffl*ft'&S(WDM : Wavelength Divi 
sion Multiplexing coupler) 23d:, %T<i V 
(O I : Optical Isolator ) 2 4 £ , \tif)%7v (Output 
Coupler, #tf£Jttt, Witf , 9 0:10 (lOdB) ) 2 
5 ts M&fflW^l-iP C : Polarization Contoroller) 
26h ^yy— ^27^ aVK^7^;^(BP 
F)2 8iAOM2 lSrSEtfrT 5{HB§£« (SG) 2 
9 £ N SrtS^i^o 

[0 0 2 4] AOM2 1 tt— MOz2 \) 2 7 <DfS\Z 

F$ tt, AOM2 l<DJE»JS««fc*L<, #J;tl3l20MHz 
-CibD, K««»/t, t », «^.«9.38MH 

t-/l/^hy = v FS /T, T ttl-13PHz/si:ftS« 
[002 5J H]5tt, @4^FSFU-f3^I^ 

-rmxhZo z<omx\** xm**** b^o^m±m^ 

sin ft 0 III 0 
0 cos/?||0 exp[- 
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rin/? 0 111 0 I 

0 cos^JO exp[-/r| 



9, Jl»f L -y-7 p <iv,,i4iiOGHz-efc5„ Sfc, 

<0 tf> .fr&ftlil. 556 n mX'h 5 0 
[ 0 0 2 6 J ft**, JStt*5/7 hJIT-fc LTAOMWft 
t) ir^S^^*"!^^ -Y /U* (Acousto-Optio Tunab 
le Filter: AOTF)?rffl^5i p(CUTt) iV\ AO 

10 [0027] o^'l;, FSFW— IfSrfflV^cPMDSI^ 
12161*. M«c«f©^F^«[jgd58;^i 

^■f-0-C-fe5„ FSFU— if 3^t>CH8Scft-/3fc 

Ufcft tWW 5 i ; »j8R»n t . , , . . t fc JtM Ufc tr- 

100 2 8] 
1^2] 



cosa sina 
sina cosa|exp[-yf^,]/ 




(3) 



(4) 



[0 0 2 9] m 7 tt\ hDRKijSltSXKKV 
**T-oaKi*»teov^T«>1!lWBB-e*>«. 08 tt, 3fe 

7 (a) Jfctf (b) i^-T^pt-, (3) «33J:tJR 
(4) *^i3lt5att*7*y H0&7Opath2$#£ 

£«jgtti<Pfc^A£SLTl^o 40 
[0 0 3 0] (3) *©#ffJHj*4>tt*^fe*JX-eft, 

off..t«>a*Sr*L-CV^ 0 »*^2 0ft*dS 

SSWfcfl =45deg^K££ft-0^i§<g\ tT— hJHItt 

m* (5) *-e#ie>n*. 

f a= f Rof f»*t +cos2 a y z • • • (5) 

[003 1] 08 (a) , (b) , (c) immfeft7 

^i-H-C*S 0 o = Oderf-ftfct>pathl^tiajft*ll^ 50 



EI 8 (a) Id^-f-J: 5fc* tr-h^^^h/u 
tt^-7ir5/ h«*«J:9fcKHj»«(fn)l^ca. 

[00 3 2] a=90deg(^)^ttpath2^^3iiS 

HI8 (b) \Z7jk~f£o\z, tr- h^-<^ 
■fey HJatt*J:t)<SH««(fM)^cSo «d s 

Odegt90deg<D + Mf*ifi-ett, 08 (c) IC^i-i 5 

-Z7 4 5/f^m:K^- hJB«*S:*ft"CV^ 
[0 0 3 3] fiJLh*!^ AltAS^ft^it^cOt'- 

A (fn - £«) /2 • • • (6) 




( 6 ) 



9 



r = A f*/y • • • (7) 

[ 0 0 3 4 ] **ifl>»IB-e»±, A/2tE8£fflV>Tfr 

If-* • 7- ■ tf-*ttA f»±D PMD*#*ftfc*l 
S D J^MBfctt* Si*, •**2tWWe»-7r>f/< 

fcfcfctt, l/2ffi8$rl80S-folHlte^^Ttf- 

9, RJ&*-* otflc, ;l/2«8£t¥[h1 10 

e$i*:T, if- h tr-* • • tr-^oD 

tt«:Sfc*BtS 0 ^tt#2Af»i45©t?, (7) 5£ 
i9 PMDfiESr*ft5^t^-e#So 
[0 0 3 5] *fc, *3Wt«)JWifcl3V^-CI*, JSj^*^ 

(7) *fcJ:9PMD«*#«>Sfc», fB^oiggj* 
fcPMDtt«r*»«£fc#"T?*S. 
tt, KRw*a«IHKl3lt4PMD8l«t>^lB^*0, 

«tK4 5 *5^*l fc ft V \ 20 
[00 3 6] #«9i*>««*- R£ftH£tt*K 

*7r>f/<(PMF)S:ffiv^JH31l5fiEl6»i:Ur, 3fe7 

ftV^PMFOJH£te*S:*i-o 

[003 71 ^19 (a) tt*7-fey Ha»7SraiBbfc 
«<Bft«<BAItA*£lf-h:X'<* M'JS*J:«>BB«* 
*1-BL H9 (b) HmyhBBrftSiLtft© 

So 4*5, £01*, »3fe^<0A*0*'>*9*-*&LT 30 
«£Lfct><0-C*>9* ^n?n%R»«llti-|F»S««:« 

[0 0 3 8] 0 9 (a) <0j|£SJ:9, If— h*'** h/U 

=45degtCR££ftT^S4§^T-&S 0 *fc, 0 9 

(b) ±9, CO^#Ot:'-h/ijS^(D^>ft:»lt2 A f 
B =400Hzi?&5o r<0fe*^b, PMDttr 130. 18ps 
<L51p^fc**fetlfc. 

[0039] nmzytmmzm^tizm-*- 

[0040] 010 (a) teA&hftSirtf-h*^ h 
^»*toBI«Sr*i-H, 010 (b) l*AA«l*fcfcr 

W-*te*S:^U-CV^ 0 010 (a) ±9, iiSLfcJBR 

nm^^b-r, i5is-£<oauts:«ottfi*»*iF2«) 50 
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A*0*45*£>4§£-?&S« 010 (b) J: 9, tf~h 

JHttfftO*ftlcil2 A f b=390HzT?*5 o 

fe, r©«t?tt, PMDffirtt, 0.17ps(0.04psAfkm) 

[0 04 1] 01 Ui*7r'f^fti:PMDfcO 

B8&£^1-0TfcS o 0^<O J: 5 PMD*r** 7 

So 433, ^EKOPMDjH^isttiJBJ^fif* 
li, ±3^Lfc(6)SJ: 9 if- hAttftoKWt*K:jBB 

1-5. 

[0 0 4 2] 01 2tttf-h^«E»(0|g®fS*Srfffl5L 
fc****t-H-e*S. ^0O^mJ:9, FSFU-f 
3Srfflt^fcPMDj||3t»*li, d r=±0.01ps^*Sw 

fetus. ««»*«, u-?-tiMyt<Dffi$Lm 
lfc#ot, *9*»*©H**fT3fctt, 

[004 3] offfc, *#W<0te<0S6fto»«fcRW^ 

So 0i3td, *^(w^sfits^-K^ms)^go 

* 2 O^JfiO^figO^ftfllj^Sr^-ry n y * B**1% 

1, 1 0 2, MfMl 0 3, * s sy?*XVJtft,9 1 1 

0, MfbSkiJ^>9 (Frequency Counter) 1 1 1 , 
— / — * (Power meter) 112 SrffixiSo 

[0 0 4 4] PMDiBHtSrffSi-CfilftftStt*^ 
A*^«i*#H:A»A*fcJ:fe-f, if-h^^h/> 
5«*- feo«tBSr«o*fl=*ll|fc-frtf ft v ^ir^t, 
X/2«8*5 < tUftt36 J F2Sr^-^-*<z>JE»«i 0 

1, 1 0 2*5±W^#- K9>f ^*o*0*P«Bl 0 3ic 
J:9@»»J«ii-Sr«!:t?, ^M^ftt^rftot^ 

[0045] mm\Z\^ £1\ 1 0 2 Sr$iJ« 1 

0 3t«lt, tt* : F-2Srtiai«*7T>f/<loa* 
*R0«**»fc»LT4 5*lcR3fer5 o ^Ofc&fc: 
ft, A./2«8$rl80a*TolHlfe$^:Ttf-h^-<^ h 
AM#75y hlc4S*#^@^-rsr: ifc:J:9, R 
m^im^o o^fc, JB9hA 1 0 l 5r$iJ»giS 1 
0 3-eSJ»Lr, ^/2«8$:^[H]e$^T, lf-h + 
4>Ja«»«>lf— * • • if— ^(OttSr^ffiSo -co 
fS*»/J^»* 2 A f it 4S<DT\ ( 1 ) iZlZftX-f 
SCfc^iO PMDtt***5r t*-e#5 0 

[0 0 4 6] *fc. If- hfltt«*>ji£|;:H\ 
UTV^SRF^-<^ h/Ur^^-flrXReal Time Spectru 
m Analyzer) <Dftt> 9^, j^^^^^^l 1 1, />!7 
-^<— 9 1 1 2*5j:t/^^K/^-7^/U^(BPF) 1 1 0 

[0047] j^Tir; ^^-^^^a^ffionigo 
fcasttfcjstt* f s f u-i^ 3 jwtt»sn»5«*t?*> 




( 7 ) 
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So 

10 0 4 8] B!l4fc:, ^+-y3t£f£#£<0ttwSilg 
0«|2 0lMtH«;*t. 04£:*3l:f5JS8[& 1 f*-:7' 
a^fcLT******^*?*** (AOTF) 2 0 
0SrfflV\ BPF2 8if»Lfc'b©T?fc5, IBIMff- 

2st-fc s{t**g&» 2 9 * p c 1 4 -emw-r z z t -e, 

[0049] 0 1 5 fc, •^-+-^3t^fig#erote«Hl(B 

WlfS3t^*^ (All-fiber AOM) 3 0 0 $rffll\ a U 
y-*2 7fc2n*Lfcfc©-e*5&, ISgfSr477 

[0 0 5 0] HgEfk^Y-^JIMitt, ««Wfc#L 

T*ig^jfi«^v'7 hi-s i 5 fcftas-efcni*, saw 

[005 1] 

fc<, flBS*-K^««SSr+^^«fc-*-*. 30 
[0EW(»**KW] 

[0 1 ] ^afltfliSW*- K^lfcjBJ^BoPMD 

im2] *j8wc«s«gE*- K^fwnenBoiiK 1 © 

[03] F S F W-lPfflA©IWHtt**#*«a«Jfc 

[04] FSFi/-fop»i^t/D^a 

[05] 04WFSFU— ifWfgg^^^ hA'Sr**"* 
* h 7AT-t-7^1f-e«Jffl Lfc|6***ta 40 

[0 6 J fc&#roW$JS«»J*#&**m, 

[07] hBftK^r?S£ttfttflft%?«>»l 
jft&CovvceRaflg. 

[08] 3fe*©AltA*i:tr-H*«4:©BBff«r*i- 

0o 

[09] (a) MHKSrSxiUfc^(D3tK©A 
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tf, (b) :^7*y hBK*MLfctt0*tt«>7JMi 
*i tf- h«tt*i«>H«**i-BI. 
[010] (a) *Mftg.b\f-YX'<9 h»m&t<D 
R0t. (b) XlMft&ir--hMttlU: 

[011] Jt7r'f>'<ft4:PMDtwBI«Sr^1-0 o 
[012] l?-H8*««)«3S«ilCSrlMILfc|g*fc* 
■T0„ 

[013] **Wfcft3««*-K*MRH£§«©*2 

[014] ?-Y-r*^£a©*2«>3aS0>»«©1(| 
J&0&SH-. 

[015] ^*-:/*^#«©»3©3as©#*©* 
$0£^-r„ 
[ftS-wRM] 

1 «99£#77-|V< (FUT) 

2 8bfe* 

3 F S F U — "if (F S F L) 

4 <NMMMf?(P.O 

5 XWNHI (AMP) 

6 a, 6 b U%V-&*-fV v9 (PBS) 

7 *7*yhH§ 

8 a./2«t 

9 tr-A^yy (bs) 
1 0 u^x 

1 1 3fe&tB3§ (PD) 

12 RF^? h/WT-^9^1f(RFSA) 

1 4 ayt!a-^ (PC) 

2 1 (AOM) 

2 2 aL/UtriJrASjbO 7 r-f^ (EDF) 

2 3 &;g##Jfflftig-£3g (WDM) 

2 4 *7>fyw? (O I) 

2 5 mtl^y 

2 6 Omi&lttl*? (PC) 

2 7 ay * 

2 8 /<f K><*7-f (BPF) 
2 9 ft-g-IB^* (SG) 

ioi *-i 

102 

103 *-^-ig»se 

110 ^^>-hV<^7-f^^ 

111 JS]$E$C:* 9 i^c? (Frequency Counter) 

112 /<!7— ^ (Power meter) 

2 00 *S*i]6*ft«r*7 J )\>Z (AOTF) 

3 00 *7r-f^««*****JlHF- 




sin 




( 10 ) 
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[05] 



114] 



ResO.lnm 






V BW =lllGHz 
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